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.This study presents .an'^ evaluation of the effect of 
group size on .the frequency with which young children ask questions. 
Subjects for the study were 32- preschool childr.en ' (16 boys, 16 girls) 
^* ranging In ag^e from 3.i. to 6, 2 years. The children were divided into 
two non-overSJ.'apping age^ groups with ipean ages of 3; 6 and 5.2 years 
respectively. Each child participated in three experimental sessions 
during 1*he same day: once alone, once with one same-sex peer, and pnce 
yit'h • three- same-^sex peers. During eadh session, the children were 
•given a set of three-dimensional objects (containing, for example, a 
^ fi3hiag r^el, ^esk sotter, lantern bottom, preserved frog in a bottle 
^ and* a ^miniature metals chair and were invited to "take them out, play 
With, them, and' ask any questipns abcut^them if , you like." The number 
4of questions asked was obtained from videotapes of the sessions made 
in an . ad joining screened observation booth. Results. indica>ted that 
the frequency of questions asked per child was negatively related to 
group size, although two children as a group generated more questions 
'than did children tested/ in ^oups'cf four or alone. Despite 
Vai^iations in group size .and materials, the frequency of questions 
*was correlated across sessions. No. sigafificaiit correlations were, 
pb'und between the number of questions asked 'gwi'd age or sex. (BD) 
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Abst ract 



' ' • w ) piu.school children ranginW fVom 3.1 to* 6. 2 years af- age 
' * \ I * 

were sho\m a set of "interesting" materialV-tfy their teachers while alone, 

A • . • ■ . .. 

wich one oth'fer 'same-sex peer,^ and with three other same-sex peers. As 
predicted, the frequency^ of questions aslced fer chijd was negatively ' » 
relatecl to group size, though two children as a group generated mo""re^ 
questions than di,d children tested in groups? of four or alone. Despite 
variat ions .in -group si^e and materials, the frequency of questions was 
also correlated ^ across sessions. However, tliera were no relationships 
between either age or sex and the number /fi questions. ^^'^'^^-^^ 



ERIC 



Group Size as' a Determinant of CliiLdrcn's 
Frequency' of Asking Questions 

Iq^ the absence of available research, teachers af yCTung children \ 
arrang^i the size of their instructional groups based n^n their hunche's 
about its impact on the children's cognitive activity. For example, ^ ^ 
nf roncern to teachers are the optimal group si7,e conditions'" for inducing 



children to seek and examine new information contained in a given set 
of instructional materials. Yet, with reg.ard to one c^lass of inq,uiry , ' 
, behaviors--asking questions of the thacher-^the present authors are 
aware of cmly one study wlUch attempted to evaluate the effects of 



group size on the fr^equerc)- with which yoling children in th^se groups 

asked questiotis (12). ^ ^ ^ . ' ' 

J" 

Briefly, using groups of kindergarten children ranging from four' 

to 24 in size, Torrance found that the larger the group, the fewer the 

• " ' 1^ ^ 

'j". 5J i"-is. For example^ his four-child groups asked about* twice as . 

*" 

many , quest ions ' as a group than did his 24-rhild groups^ On a per chij.d 

basis the effectjs appear to be even more dramatic. More specifically, 

it can be readily inferred from Torrance^s data that the children^ in \ 

the four-child groups asked about 12 times as many guestions on a peiro 

child basis as Hid the childreh in the 24-cl4ild groups, since the latrter 

groups contained six times as many children as did the former' groups , ^ 

. • ^ ' ' • ; ° 

Of particular interest to the present inves t;igat(3rs were ;rbrr.ance' s 

findincs and conclusion!; regarding his four- and 'six-child groups^ 

First, Toorranc^ co*n(iluded that J:he group mean differences were incon- * * 

- sequential (mean number of questions for 'tha four- and six-chiid groups ^ 

were 31,1 and 28,1, respectively). Vet 6n a. per chald basis , ^sub^farft i^l 



ft 

0 . 



differt-nces existed even between these similar group size conditions, as^ 

each child'in the six-child groups asked only 60, percent as many questions 

as did each child in the Ifour-child groups. . 

Second, based on his own teaching^experiences with young children, 

Torrance indicated that small groups piay possess a "possible superiority^' 

oyfer individual tutorial situations (p. 74). If "superiority" in the pre- 

,sont context Is taken to mean generating more questions .from children, then^ 

no information was provided by Torrance to deter'biine if groups sma*iler ^than 

four would generate more or fewer questions than groups of fou.r or larger. 

However, g/iven the compelling inverse trend found by TorriinGe coupled with ^ 

I 

our own experiences regarding the number of questions young children ask' ^ 

during l^ief individual sessions (3), we antiqipate^d that, both on a per 

child and a per g roup basis, the inverse trend between questions and group ^ 

size wQuld extend J[o groups of fouc ^nd below. Thus, as described in more 

detail in •the Methods section,/we /oihpared the number of quec^tioii^ asked 

children when tested in groups/of four (AG) ,- two (2G) , and when tested 

alone ("LG") . , ^ ^ 

Of secondary^ inter,est were p'ossible age and sex differences in quest ibn- 

a'sking frequency, as well as evidence regarding the degree to which individual 

differences 4n question-asking are stable, across diff(?rent group size conditions 

and stimulus mat'erials. While se^veral studies exist to indicate that question- 

asking frequency increases with age among school age children (1, 6), thtf^ 

evidence is less clQar or consistent, for^ prescliool children (2., 7, 11)*^ 

• . • ' • • fc"* f 

, ^ 't-r^ , - . - — — ^ > 

, Sinvil'arly, no clear-cut' sex differences in quest ion-asking^ f requency^has , 
,> • < * - ^ " 

QmergG^d from the 1 iterature . involving preschool cihldren (4, 5',^ 8). Fin^^Hy, 

^ '*«•'* 
despite evidc-ripe* for considerable Individual -variation* in the incidence of 



questions jsked among even homogenoou^ sanii)l(??5 of nurnral mid'dle' class ♦ 

whil^ children (3), investigators Jiave not yet* provided evidence for 

the- stability of these individual differences acrc^s * time and situation 
» - . * ' * * * » . *' 

* ' • ' • Meti.iod ' . ' . / . 

Subjects ' ' ' • , ' ^ 



The subjects were 16 bo^& and 16 girls eiiroJltDd in a university ^ 

r^reschool 'progrart. The ch i I'd^ea vere predominantly from white middle- 
. . . , / • ^ . - y ^ ^ 

""class-, two-parent families) While no intelligence tefet scores wqr^e\ 
available, ba^d on ^ast records of the ch*i'Jdren no'rmallv enroU-ed in 
the pYogram and teacher judgements o^f the present sample, all of 'the 
childrpon w^ure judged to be of ,at least average intelligea^ce . Mqan age . 
pf tliKB children ^/as 4.4"years, and' tl^^ ranged frolri 3,1 to 6:2syears • 
of age. Tbe. 32 children were divicled evenly in'fn.. t\jn non-a\^^rJ|apping 

. age groups (-younger and older presGh9oi groups) "wliose m.^an ^Bges^were » 
3.^6^and "5 /2 , res pectively, j * ' ^ * ^ ^ 

Stim u lus' Materials ^ . '/ \ . » * 

Eighteen three-d imens^ional items w'ej^rp 'collocated frora ^ lacger. pool 
of items used by the first author- in preyiows research ^3). Since most 

-of the objects used iri *the 'present study were sirail?ir* to those used hv, 
Mathieu (7), her conceptual categories for classifying the;.items were 

^ ' ' \ ■ ' ' ' ' ' ■ • 

adopted. Specifically, each item was ifit^st assigned to one of .the 

following categories: l)'Gontainer ^tems; 2) -it'ems with several moving 

,vparts; 3) items wit'h a few moving pa^;ts; A)* items possessing interest/ing 
* • ' . . * ' '* /« 

text^ual properties; 5) biologi»cal artifacts; <rnd 6) novelty items, ihe- 
three' items assjL^ned to each categoi?y were then randomly selected t'o 
be included in one of three sets of's'i*c obiects. "The itepis composing 
each set are^^breifi^ described as follows:* " * • 



Set I — desk ^sorter, fishing r.'<'|^ Idiuern bottom, prcser/^'d fro;; ' .j^ 

In boLL'le, miniature metal chair. . ^ » 

Sec* S--c6n tact l»ens case, french-fry cutter; shoe, stretdier , copper, 

'scrubber, preserved* turtle in bottle, replica of St. Louis A^ch. 
Sat 37-purse .f lashligiit , crank puzzle box, hamburf>er' press, bui^fer 
brush. Stuffed squirrel, metal .statuQ of Indian goddess. 



Procedure . ' ^ 

— — — — ^ % 



^ On three .separate occasions duning tlve same dqy^, each* child accompanied 
his (her) student teacher to an unused playroom, once with three oth'er same 



peers, (AG), once with one other Sc/me sex peer ("20), and Tonce aloije ("IC") 
.The three, test sessions were each six minutes I'ong,. ai^d were separnteld'^n •(( 
least^O minutes and mora typically -20 minutes from preceding or succeeding. 
sessionjD. Compositon of the groijps was randorfllv determined within the' 
restriction^ tfiat all group members be of the same. sex. and age g'roup', and 



that all p<i.Ii 'iiiemliers be formed f.rom those .(/hi, Idren making up the fouV-child 

• ' ' ■ ' . ' ■ \ ^ . ' ^ I ■ 

groups. ■* " '-,•■] 

■' .. ^ > ' •■ ' ' ' :~ ! .- 

A randoin__lial f of the^childreu widiin e^ich age-st?x subgroup 'received 
t.ht3* group size sessions in the following order — AG-2G-"rG-"; the remainiHg 
half received, the sessions 'in the reverse orderT-"lG''-2G-4G,, (These two ^ . 
sequences were selected as the best compromise available i^i mak-ing group ^ 
Size comparisons using a within-subjects 'design- The moxo^ st?it^ist ically ^\ 
defensible alteruc^t^ve of using three sequencej^ of an order such -that * 
each group size would appear equally often in all thnee positions was 
prohibited by the limited sample of children available). 

At the beginning of the session the sludeat teach.e'r^ invited tjie children 
to kneel on a small area rug located In the ctMUer of the room. Surrounding 
the rug on three sides were low partitions which served to. separate the 

I ■ • ' ' ' " ^ . ■ ' - - ' 



testing area from the resf of tiic room whith ha<J othen^ise been left 
* *- > i ^ 

undisturbed. T!)e» teacher produced a paper sack conta i ning one of the three 
sets of Xtoms which had been randomly assigned -to the' session, and said 
tlie following: The re are some things in> the sackyf or you to look: at . ' 
' ^^^^ ^^^^ ^^ ^ ^"^ ^^J- ^ P^^y ^^^^^ them, aiid ask any questio n s about the m 
if you like . No other comments were necessary since the- children alVays 
began immed iatelv . to remove the? --itc^ins from the sack. 

The. children were ^encouraged to remain on the ai::ea^ rug wh^iie playing 
'X wiLh**the objects, but othe^^is'e ^their pLa^ activities were unrestricted. / 

The teapher, who was unaware of the purpose of the proj^ect, was merely 
< encouraged to answer the children's questions as simply and as directly 
^ as she might 'do undcp-i?^^ inary conditions. ' y*,* 

Rec o rdi ng Q u e s t i o n s * ' ^ « 

lilach scssaon was video/uiped hy 'an observer located in an adjoining 
.screened -observation booth. Ttie taped sessions^ were playqd back and 
questions were transcribed verbatim. Questions were defined as interoga- 
t ive statements or any other inflected statements whixU involved a request 
for information about either tlie stimulus mater ial s* presente'ci, or about 
an}/ other objects, persi^n-s^^ or activities which were present in 6v absent 
from the ^experimental sessions. Permission questions (e.g.. Can I linve 
3 thus?) a*s well as information-seeking questions repeated by tlie same chiW_ 
^ or by another cJiTld in the same session were not included in the totals*. 

, . ; < 

^ Reliability in transcribing and scoring the, questions w^s obtained 

by comparing^ the judgements oT two raters^ who independently judged the 
, '-tapes of seven randomly selected sessions. The number of questions • scored 
by each judge on each minute of the 42 minuses composing the seven sessions 
was .99 (p<.01)*. . / , 



4 • ' '"KesultS 

Per Cluf d An< i lysis » ^* * • ^ • ' , ' 

Correlat Lonal analysis revealed that the number* of quest-ions did 

' 

not vary signif icant,ly 'with age, eitliar among \he boys or Ch*e girls 

' ^ / " ' • 

(r'$#= .06 and -.06, r^si^ectively) . Therefore, age was ignored as a . 

variable, and a three-way analysis, gf variance was performed on tlie 

^data in which grvup six^ w^s a '^^^rthin" effect and sex ^^nd order* ( "tc"*- 

7G-4(;, 4G-2G-"]c;") were' "between" effccVs-. ' ' ' 

^ Tnspec t ion 'bf Table 1 and i^»sults of tl)e <inalyf^is combined to, reveal 
' \f . 

that ne-i thcr • s(?x or order ,^^^ther alone oi' in interaction, were si^nif'i- 



cantlv related to the frequency with whicli the clitldren asked sjuestions<. 



Insert ^fable. 1 AlVout Here 



On tlie other hand* it is apparenf^f ^om TabJe } tliat regardless of brd^yc, 

' " ^ \ - . * , y 

i * • t 

tlie |>iredicted decrease in quel? t ions with an increase in group size -was 

obtained. Th is' p red ic'ted pattern was cle<irly^ign if leant as revealed in 

the main effect for group size» F= 49.92 (2/56),* p<.01, an5 in the* 

follow-up pair-wise comparisons, all- £' s ^'23. Al (J75'60 , all pi^'s^~,Ol. 

Separa tG .cori;eJal ions between ^tlie fre<:]uency of questions asked between 

;'1G" and 2G, "IG'I and AG and^between 2(; and /VG-yieJded i o'f .39, '^.37, 

and .68', respectively (all ^'s<.05). Thus, there was'a significant 

degree qf consistei^cy in the number of ^questions individual cliildren 

asked over the three gcoup size conditions. While .the 2G-AG aarrelatibn 

cippears to be particularly i;obusf, it' was not signiJv^cantly larger than tlie 

V V • • [ ' 4 * - 

.otHer two correlations. . • • . 

S ^ ' '•' *' ' ' . ^. 

Per Group AjLV'^^y^^j ^ *' ' • ' 

' . ' ' • . • 

T^i^^test wiiether the group size conditi6n,s significantly influence*d 
' » / ^ • » 

,the number of, questions produced on a per group basis, the t:otal number »^ 



of quest^ions* j;cMiernrLccl hy nil fcMir chrldron* in* each of ihe eight 4Q groups 
were treated as haJ?ic scores in the ^ana 1 ys is . Eight' *"1G" and eight 2G 
scores wore ehcn obtained' by taking the total number of questrdns produced 
within.eac'h «et of four .children while they were being rested under 'the 
"Ki'l^ind 2G conditions and divid Ing- these totals by A and 2, r especft iv'ely , ' 
in order. adjust them' far the number-' of ^persons contributing t(^ each** 
4otaI* ^ * • • ^ ' ' 

bn*e-wliy repeated measures analyst's of variance per formed "l^n^ the ' - 

•^ajisfnrmed per group, totals yielded a significant cff ec't, for group size, 

F A KS3 (2/14), ^).-^.05. Follow-up F tests indicated 'that tHe 20.3 questions 

asked per group by th-e c^iiFdren wlien in tiie 2C; conditrc^i w^s* s ignf leant 1 y 

ingiier -Lhcin thf 1 4 . 4 *gont rAled per grni^ij) when -ip 4(;, F - 7.11" (1/14), p .05. 

It was also larger th^an.. the 16.5 queS t ions asked by the children when in* 

i'\ but t'hisv difference was significant at only Lhe/lO percent^ levels, 

F = 3.83 (I/I9, £ • .10. However,* the* "1G"-4G per group diff erence wa<^ 

not significant'. 7hua, the predicted inverse relationship of group siz'e 

to itQtal questions per group was confirmed when comparin-g 2G to but 

not whqn comparing "JG" to eit;her 2G or-^G. ^ ^ . ' * - 

• ♦ . *■ , * 

Discussion • » • 

Gr oup' Sige " 

The present findings extend tliose of Torrance in showing that even 
among 'groups of four or' l^ess, the frequency of asking questions per diild 
is inversely rel.ated to' grou}) sj^ze. Therefore, if the^ empliasis is on ^ 
gene^rating quest ions < from each child, the individual tutorial situation 
remains "superior^' to a group situation, no matter*how small t4ie group. 

On- the odher hand, the per group totals stggest t^haft groups of two 
preschool* children may^producfe more question's as a group than either ' * 



larg(:'r 'groups or oven Llien individual ch i I'dren' al one wi^Lli their ^teachers; 

The 'enhancing eficcLS on group tot a li;^- of*- the^^yad ir svtuation found ^ 

in. the p^resen t *study sliould be treated wit*h some caution, for tlie possi- 

bili.t^y exists tfiat 2(;, 'By virtue of its second position in 'boUi *order cojidi- 

tions^ sumehou^ receivcd^a unique order trec^nuMit tluit was not present in . 

eit}ier'"lG" or in AG. Nevertheless, \he,re is at lea^^t one othln: recent 
♦ ' ' • ' • » 

study with prescliool ciiildren which also fouad that a 2(J ^situ^tion ^enhanced 

/ * 

the information-peeking effort,s of prc^school ciiildren over thac of "IG^' 

(9)\ riixo specifically, 'Rab i nowi tz* e t^ a 1 . f'ound thnt tVo children e^>lorinft..* 

a novel toy discovered some qew inf'ormation about it sooner than did individual 

r . .^"^^-^ ' , • » 

^hildrc'H exploring the same toy by themselves. 

It miglitM)c co;itended that the per clrild Treasure was a less appropri<He 

— '^~* ^ , - y 

measurt' than the P_j^i'_Silo_L^ip measure since the time to ask 'ques t ions was ccm- 

founded wi?li fehe size*of tlie gto-^up dfie l6 tlie fact tliat a given cli ild would 

not be able to^ ask l]i*s- (her), quest ion win 1 e another child in the grou'p was . 

askin'g one. 'However, this criticism -is relevant only if. it can demonstrated 
* < 

that chi Idren /:! id •not^have adequa te^ t ime to ask their questions. In fact,' 

. . \ ■ " ' ■ 

liowever, in V^ne of the 56 sessions (32 'HG'Vs + 16 2G's + 8 AG's) did the 
Ten andMTeacl 



chi Ldren ^andM eacher spend ^ mo re than a third of the six-niinute period engaging 
rn quest ion-answer exchanges. Moreover , regardlcs^i of the condition, the ma- 
jorlty'of questions typcially occurred within th^e first two minutes of ^ the 
sessions. , ' ■ ^ ' ^ ^ ' 

It is oyr position t»hat both measures mny be potential ly^ useful Tand • 
are psychological mer.n i hgf ijj ( thojjgh sortu^'what difierent) indices of the 

r ^ • . j - ' , . ^ 

cognitive-educational processes qccuring amang children as they seek > 

' I . V • ^ ■ • • . ' . ' , 

inf orniatjLon frpm their .teachers. ' Fpr example, in support of the per 

,1 

grqup measure, children would b,e expected to benefit from, hearing 

.. \ - ' ' •■■ .. . ' r 
\ - ■ - ■ ' ^ 1 1 • ■ 



quest icMij? c'iskL'd In* other children^ thnt thgv t'hcmsclves would iiot Have 

thought Xo,nsk. Therefore, in'linewi^ih the evidence of the "optimizing" 

'effects oT 2^ over 4G and "1G'\ it^wguld he jmportciiU -in fu'rthi^r research ^ 

to^ discover if there are, i*tr fact, different g.roup sizes for different^ 

age groilps of^childrcii and for differei\t tasks that maximize the tota l 

numhe»r of questions thlf.t would-be asked in thpsc situations. ' The* availability 

of sulIi knowledge would enable teachers' to arrange tlie sizes of their -groups 

\' 

^ih order to maxim^^elhe putentia] information avialahle to earli oiuld, 

ih the groupl . * . * ' ' ' 

^ ^- 

On the other hand, t lie re, ar*e, a Iso thecirelicMl .<ind empirical reasons 

to teTieve .that a per, cHi Icl ^J^i^asure 'is inporlant. \\h- example, P.oss .and ^ 

Balzer (10) found that first, third, and fifth grade children remembered 

more oP tiie laYormation contained in answoTs to th(rir own questions than 

to the, ques t ions asked by a^iother child in^a 2G condition. Again, furtiier 

res-earch is nck^dod to clearly dutermin^ the eX"tene to which the-re ten t ion 

♦ - . • 

of informa t ic>n. c ivta iio ot1i,et3 as. compared to ones-abf varies with age and , 
group size; as well Jis with a *lip'S|l: of other potential situational factors* 
Individual Differences 



"Neither the 'ch i Idren * svage or se^'provt^jd to be related to the frequency 

with vliich* they ask.ed question^. 'l4ie negative findings regardrng age- are con- 

♦ - . * * ^ . . » .^-^ 

sistent with MatUieius resuUs (7) involving -presahool boys who were studied ^ 

■. ' ■/ ' ' ' ) ' - i ■. 

uncfer -cbndit ions that were highly similar ta those in the present investi- 

gatton. However, the Mathieu stud^ and the prescyit one stand in contrast 

to several earlier investigations which f6unii age>5nd number of questions 

• ♦ : . ' . ' 

to Jbe positively related (^, 2;- 11, '13)'. Numerous differences in method^ 

ology, materials, and ages sampled between the. earlier studies and- both 

' ' . - -J 

the present -one 'and that by Mathieu should provide a usefu-l source of 

hypothesis for further research. concerning age trends in question-asking. 



11 . 

* * * ' 

Howc^or; one difference that may account for at least "a portion of the 

inconsistent, findings is *that the earlier studies, unHke the rec.en^t ones 
•from our laboratory increased their chances of finding age changes by . ^ 

using children who varied widely (at least five years) in agQ. 

The present study also provides another' score for no sex- dif f&rlnce^ - ' 
'among preschool children in question-asking frequency to, chalk" up against 

the-'studies yielding sex differences favoring boys (8) and those involving 
sex dif f erence^f avorin^ girls (5). It is apparent "to the pre'sent investi- 
♦gators that the p^icture will become no clearer' untiLsSOciaf, task, and other 
situat'ional factors are systematically evaluated.* 

Finally, cfespite the fact that age'and sex wfcre not pred ictive (of 
quest iooing performance, the substantia'] individual dif^.erence? that dAd 
exist among' the children were nevertheless consistently reflected oyir the 
three group- si/,e condiG^ns, 0^^ particular interest to us was the fact that 
the G2-(;4"^correlat'ion (of .68) 'appeared to be ^particular! y n^hust, vr/hile 
the other two correlations' involving Gl and the two bonaf ide group conditipns 
were rather mort? modest (.39 and .37, respectively for G2 and G4 with Gl). 
As mentioned preyiou^sly the correlations were not .significant ly^d if ferent 
from each oUier, . Nevertheless, it is tempting^to^ speculate that some ^et 
of ^'group dynamics" factors (t^.g., dominance,, independence, a ttentivenesB- 
to -peers) may^ have contributed' to the larger correla.t iOn, but were absent 
in the- sma'llet correlations vinvolvin^ Gl ,since it, of cd.urse, was. npt a 
group .situation. It would seem that a promising line of research would 
be to examine tlie' interpersonal relatn.onships f^ound withijn groups that - , 
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make them^more successful contexts for some children and less successful 
ones fori others as they seek new information about their environment. 
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